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METHOD AND APIVVRATUS FOR ANALYTE MEASUREMENT TEST 

TIME 

BACKGROUND OF THE INVENTION 

Technical Held: 

The technical field relates to analyte measurement, and more specifically, the amount of 
time it takes to complete an analyte measurement 



Background Art: 

Lancing devices are known in the medical health-care products industry for piercing the 
skin to produce Wood for analysis. Typically, a drop of hlood for this type of analysis is 
obtained by making a small incision in the fingertip, creating a small wound, which generates a 
15 small blood droplet on the surface of the skin. v 
Early methods of lancing included piercing or slicing the skm vath a nec^e or razor, 
Current methods utilize lancing devices that contain a multitude of spring, cam and mass 
actuators to drive the lancet These include cantilever springs, diaphragms, coil springs, as well 
as gravity plumbs used to drive the lancet The device may be held against the skin and 
20 mechanically triggered to ballistically launch the lancet. Unfortunately, the pain associated with 
each lancing event using known technology discourages patients from testing: In addition to * 
vibratory stimulation of the skin as the driver impacts the end of a launcher stop, known spring 
based devices have the possibility of firing lancets that harmonically oscillate against the patient 
tissue, causing multiple strikes due to recoil This recoil and multiple strikes of the lancet is one 
25 major impediment to patient compliance with a structured glucose monitoring regime. 

Success rate generally encompasses the probability of producing a blood sample with one 
lancing action, which is sufficient in volume to perform the desired analytical test The blood 
may appear spontaneously at the surface of the skin, or may be "milked" from the wound. 
Milking generally involves pressing the side of the digit, or in proximity of the wound to express 
30 the blood to the surface. In traditional methods, the blood droplet produced by the lancing action 
must reach the surface of the skin to be viable for testing. 

When using existing methods, blood often flows from the cut blood vessels but is then 
trapped below the surface of the skin, forming a hematoma. In other instances, a wound is 
created, but no blood flows from the wound In either case, the lancing process cannot be 
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devices such as test strips, lancets, a meter, and/or a.lancet launcher all increase the complexity 

and burden on a user. 

There is aneed to provide methods for ^reducing the total test ^ for a user to complete 

an analyte measurements using analyte measurement devices. 

5 -' '•• . " 

STJMMARY OF THE INVENTION 

Accordingly, an object of the present invention is to ^provide a method for improving 
. analyte measurement test time and convenience. 

Another object of the present invention is to provide a method for improving glucose 
10 measurement test time and convenience. 

Yet another embodiment of toe present mvention is . to pmvide a memod for measuring an , 
analyte with an analyte measurement device m less foan 10 seconds. 

A ftfirther object of the present invention is to provide a method for measuring analyte 
with ah analyte measurement device 1hat has penetrating members, thatis quick and does not 
15 requkefoeusertodirectlyhandle&e^ 

Another object of the present invention is to provide a method for measuring analyte 
. ^thananarytemeasnrementaevice that has penetratmg members v that is quick anddoesnot 
require the user to remove and dispose of foe penetratmg member firm, the analyte 
measurement device. 

20 Yet another object of the present invention is to provide a method for measuring analyte 

wifoananalytemeasurementdevice, mat has penetratmg members, that is quick and vvhere the 

analytemeasuredevice* 

penetrating member or a used analyte detecting member. 

These and other objects of toe present invention are achieved in, a method of analyte 
25 n.easurementbyauserusmgananaJytemeasurem 

analyte detecting member of the analyte measurement device are presented into an active 
position Thepenetotmgmemberis&edtoprickfo 

analytedetectingmember. The anaJyte level is measured. These three steps occurin less than 
10 seconds. 

30 ma nofoerembodimentoffcepresentmvention,amefoodofan^ 

useruse^ananalytemeasurementaevice. A decision is made to test A penetrating member and 
^nsedanalytedetectmgm^ 

position. The penetrating member is fired to prick the skin and bring a fluid sample to the 
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DESCRIPTION OF THE SPECIFIC EhffiODlMENTS 
The present mvention provides a solution for body fluid sampling. Specifically, some . 
embodiments of the present invention provide improved devices and methods for storing* a 
5 sampling device. The invention may use a high density penetrating member design. It may use 
penetrating members of smaller size, such as but not limited to diameter or length, than those of 
conventional penetrating members known in the art. The device may be used for multiple 
lancing events without having to remove a disposable from the device. The invention may 
provide improved sensing capabilities. At least some of these and other objectives described 
10 herein will be met by embodiments of the present invention. 

. . It is to be understood that both the foregoing general description and the following 
detailed description are exemplary and explanatory only and are not restrictive of the invention, . 
as ciaimed. It may be noted that, as used in the specification and the appended claims, the 
singular forms "a", "an" and "the" include plural referents unless-the context clearly dictates 
15 otherwise. Thus, for example, reference to "a material" may mc^ 

reference to "a J chamber" may include multiple chambers, and the like. References cited herein 
are hereby incorporated by reference in their entirety, except to the extent that they conflict with . 
teachings explicitly set forth in this specification. 

In this specification and in the claims which follow, reference will be made to a number * 
20 of terms which shall be defined to have the following meanings: 

"Optional" or "optionally" means that the subsequently described circumstance may or 
• may not occur, so that the description includes instances where the circumstance occurs and 
instances where it does not For example, if a device optionally Contains a feature for analyzing 
a blood sample, this means that the analysis feature may or may not be present* and, thus> the 
25 description includes structures wherein a device possesses the analysis feature and structures 
wherein the analysis feature is not present. 

In one ^ embodiment of the present invention, a method is provided for doing an analyte 
measurement by a user using an analyte measurement device m three steps. In a first step, a 
penetrating member and unused analyte detecting member of the analyte measurement device are 
30 presented into an active position. In a second step, the penetrating member is fired to prick the 
skin and bring a fluid sample to the analyte detecting member. In a third step, the analyte level is 
measured. In one^embodiment, these three steps occur in less than 10 seconds. In another 
embodiment, these steps occur in less than 7 seconds. The analyte level can be displayed to the 
use, and a value of the analyte level can be stored in or out of the analyte measurement device. 
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places the via back in place, or meter back in place. The present invention can offer a single 
analyte measurement device. The present invention can allow a user to get their reading and the . 
put the.analyte measurement device back dovra to where they had it Whatever the user needs to 
do to return the analyte measurement device to their normal state* or storage state is the end point 
5 of the time measurement 

. The present inventicm removes talring a strip out of a vial, putting a strip into a meter, 
disposing of the strip, eliminate the; need to grab a separate lancing device, eliminate the transfer 
step from a finger to a test strip. 

The starting point for measimng may be when they c^eh the carrying case or grabbing 
10 the test strip vial (to begjn a test process). IWs may involve press the button or slide the slider to ' ■* . 

produce the test strip from the analyte measurement device. The step of physically preparing the 
strip is removed. Some users will leave the meter in a carrying case. ; 

The present invention is the lower test time and the removal of certain steps. The present £ 
invention provides a convenience factor. Even thou^ some steps ^1 be reduced in time, the | 
1 5 number of steps to reach a reading is improved. The user may wait less, but there is no reduction \ \ 
inconvenience. The absolute time is more of a benefit of reduced steps. Even the automatically | 
dispensing test strip devices still have the step of placing the str^ and then removmg it when | 
done. There are no elimination of steps. | 
In the present invention, opening a latch or other trigger on the analyte measurement 
20 device may be used to prepare the analyte measurement device to have more device steps 
performed by fewer user steps. A latch may be opened and this may allow the analyte • 
measurement device to power up and advance for next lancing event 

Figure 1 is a flow chart of one embodiment of a method of the present invention. The 
analyte measurement device may be turned on at step 2. In some embodiments, the turn on at 
25 step 2 also performs the bringing of an unused penetrating member (and. analyte detecting 

member as the case may be) into position. Some embodiments of the present invention has an 
explicit step 4 for bringing an unused penetrating member and analyte detecting member into 
position. Step 6 shows that the user may fire the analyte measurement device by a variety of 
methods including but not limited "to pressing a button on the analyte ineasuremenf device. The 
3Q firing will prick the skin and bring a blood sample into the analyte measurement device. The 

user then waits to see a measurement at step 8. At step 9, the user replaces the analyte . 
measurement device into its storage condition, perhaps in a carrying case or by simply placing it 
back where the user stores testing devices. As indicated by the phantom line, the user will 
proceed back to step 2 when time comes for the next lancing event 
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obtain a fresh penetrating member or load the penetrating member, or coding the analyte 
measurement device. 

In one embodiment, the four steps are performed without a separate step of apply blood 
to a analyte detection member after lancing, In another embodiment, the second and third steps 
are performed without milking a wound.. . 

The analyte level can be displayed to the use, and a value of the analyte level can 
be stored in or out of the analyte measurement device^ Blood is applied to an analyte detection 
member during lancing. Application of blood to an analyte detection member during lancing 
occurs without removal and disposal of penetrating members from the analyte measurement 
device. • 

In one embodiment, the second and third steps are performed using at least one of a 
penetrating member driver selected from, spring based, electromechanical based, magnetic 
driver based, and nanomuscle based. In another embodiment, the third step is performed with 
controlled velocity and depth of penetration. 

The analyte measurement device can be returned to a storage condition without having to 
dispose of a used penetrating member or used analyte detecting members. The analyte 
measurement device js ready for thenext lancing event without having to dispose of the used 
penetrating member or the used analyte detecting member, hi one embodiment, a time from 
pressing an on button of the analyte measurement device to lancing and measuring the analyte 
20 level is no more than 10 seconds. In another embodiment, there is no disposal of a used analyte 
. detecting member and a used penetrating member after each lancing step. In another 
embodiment, the four steps are performed without a disposal or handling of waste step. 

The present invention may be used with a variety of different penetrating member 
drivers. It is contemplated that these penetrating member drivers may be spring based, solenoid 
25 based, magnetic driver based, nanomuscle based, or based on any omer mechanism useful in 
movmgapenetratmgmemrj^ It should be noted that the present 

. invention is not limited by the type of driver used with the penetrating member feed mechanism. 
One suitable penetrating member driver for use with the present invention is shown in Figure 1. 
This is an embodiment of a solenoid type electromagnetic driver that is capable of driving an 
30 iron core or slug mounted to the penetrating member assembly using a direct current (DQ power 
supply. The electromagnetic driver includes a driver coil pack that is divided into three separate 
coils along the path of the penetrating member, two end coils and a middle coil. Direct current is 
alternated to the coils to advance and retract the penetrating member. Although the driver coil 
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pack is shown with 

or more coils may be used. •»_»»•/ 

Referring to the embodiment of Figure 2,a ^ary iron homing 10 may coBtaiafl.e 
dnvercoilpack^afirstcoaiaflank^byironspacersMwmeh 
5 flux ^^^a^n^^:^^,,^^^^^ 

surface. ^etrating membe.guide 22 further c^th.^ting^,^^ 
core20. Thepenetrating member 18 is protracted and retracted by alternating the current 

10 ^^^^ 

tbepenetratingmembe, ^V^^m^^Tl^^.^^^ 
20 mounted to the penetrating member 1 8. 

15 - the ^«^ 

^fileunulmeeuergyisdis.ipated. Controlling impact, retraction velocity, and dwell time of 
thepenetraungmemberwiOriumetissnecanbeu^ " 

d^rmatmuasmepenetn.tingmemberu.estopun^ . 
skm deformation from patient to patient based on skin hydration. • 

In this embodiment, the ability to control velocity aud depth ofpehetration may be 
acmevedbyuseofa^^ 

Such dnvers can control either metal or polymeric penetiatmg members or any other type of 
tissue penefration element ^ M q{ ^ g ^^^^^^ 

wmchallusuates an embodiment of a controlled displacement profile and Figure 3(d) which 
illustrates an embodiment of a the controlled velocity profile. These are compared to Figures 
3(a) and 3(b), which illustrate embodiments of displacement arnl velocity profiles, respectively 
of a harmomc spnng/rnass powered driver. Reduced pain can be achieved by usbg impact 

tissue. O^smtableembodimentsofthep^etratmg " 
commomy assigned, copending U.S. Patent Application Ser. No. 1 0/127,395, (Attorney Docket 
No.3 81 87-2551)fi le d April 19, 2002 and previously incorporated herein 
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. Figure 4 illustrates the operation of a feedback loop using a processor 60. The processor 
60 stores profiles 62 in non-volatile memory. A user inputs information 64 about the desired 
ckcumstances or parameters for a lancing event The processor 60 selects a driver profile 62 
from a set of alternative driver profiles that have been preprogrammed in the processor 60 based 
5 . on typical or desired anaryte measurement device performance deternrined through testing at the 
factory or as programmed in by the operator. The processor 60 may customize by either scaling 
or modifying the profile based on additional user input information 64. Once the processor has 
chosen and customized the profile, the processor 60 is ready to moohilate the power from the 
power supply 66 to the penetrating member driver 68 through an amplifier 70. The processor 60 
10 may measure the location of the penetrating member 72 using a position sensing mechanism 74 
through an analog to digital converter 76 linear encoder or other such transducer. Examples of 
position sensing mechanisms have been described in the embodiments above and may be found 
in the specification for commonly assigned, copendmg 

10/127,395, (Attorney Docket No. 38187-2551) filed April 19, 2002 and previously incorporated 

15 herein. The processor 60 calculates the movement of the penetrating member by comparing the 
actual profile of the penetrating member to the predetermined profile. The processor 60 
modulates the power to the penetrating member driver 68 through a signal generator 78, which 
may control the amplifier 70 so that the actual velocity profile of the penetrating member does 
hot exceed the predetennined profile by more than a preset error iimit The error limit is the 

20 accuracy in the control of the penetrating member. 

After the lancing event, the processor 60 can allow the user to rank the results of the 
lancing event. The processor 60 stores, these results and constructs a database 80 for the 
individual user. Using the database 79, the processor 60 calculates the profile traits such as 
degree of painlessness, success rate, and blood volume for various profiles 62 depending on user 

25 input information 64 to optimize the profile to the individual user for subsequent lancing cycles. 
These profile traits depend on the characteristic phases of penetrating member advancement and 
retraction. The processor 60 uses these calculations to optimize profiles 62 for each user. In 
addition to user input information 64, an internal clock allows storage in the database 79 of 
information such as the time of day to generate a time stamp for the lancing event and the time 

30 between lancing events to anticipate the user's diurnal needs. The database stores information 
and statistics for each user and each profile that particular user uses. 

In addition to varying the profiles, the processor 60 can be used to calculate the 
appropriate penetrating member diameter and geometry suitable to realize the blood volume 
required by the user. For example, if the user requires about 1-5 microliter volume of blood, the 
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driver, specifically, a controllable electromagnetic driver. 
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A magnetic member 102 is secured to the elongate coupler shaft 84 proximal of the drive 
coupler 85 on adista] portion 203 of the elongate coupler shaft 84. The magnetic member 102 is 
a substantially cylindrical piece of magnetic material having an axial lumen 104 extending the 
length of the magnetic member ,1 02. The magnetic member 102 has an outer transverse 
5 dimension that allows the magnetic member 1 02 to slide easily within an axial lumen 105 of a 
low friction, possibly lubricious, polymer guide tube 106 disposed within the driver coil pack 88. 
The magnetic member 102 may have an outer transverse dimension of about l.O.to about 5.0 
mm, specifically, about 2.3 to about 2.5 mm. The magnetic member 102 may have a length of 
about 3.0 to about 5.0 mm, specifically, about 4.7 to about 4.9 mm. The magnetic member 1 02 

10 can be made from a variety of magnetic materials including ferrous metals such as ferrous steel, 
iron, ferrite, or the like. The magnetic member 1 02 may be secured to the distal portion 203 of 
the elongate coupler shaft 84 by a variety of methods including adhesive or epoxy bonding, 
welding, crimping or any other suitable method. 

Proximal of the magnetic member 102, an optical encoder flag 106 is secured to the 

15 elongate coupler shaft 84. The optical encoder flag 106 is configured to move within a slot in 
the position sensor 91. The slot may have'separation width of about 1.5 to about 2.0 mm. The 
optical encoder flag 106 can have a length of about 14 to about 18 mm, a width of about 3 to 
about 5 mm and a thickness of about 0.04 to about 0.06 mm. 

The optical encoder flag 106 interacts with various optical beams generated by LEDs 

20 .. disposed on or in the position sensor 91 in a predetermined manner. The interaction of the 

optical beams generated by the LEDs of the position sensor 91 generates a signal that indicates 
the longitudinal position of the optical flag 106 relative to the position sensor 91 with a 
substantially high degree of resolution. The resolution of the position sensor 91 may be about 
200 to about 400 cycles per inch, specifically, about 350 to about 370 cycles per inch. The 

25 . position sensor 91 may have a speed response time (position/tune resolution) of 0 to about 
120,000 Hz, where one dark and light stripe of the flag constitutes one Hertz, or cycle per 
second. The position of the optical encoder flag 206 relative to the magnetic member 102, driver 
coil pack 88 and position sensor 91 is such that the position sensor 91 can provide precise 
positional information about the penetrating member 83 over the entire length of the penetrating 

30 member's power stroke. 

' An optical encoder that is suitable for the position sensor 91 is a linear optical 

incremental encoder, model HEDS 9200, manufactured by Agilent Technologies. The model 
HEDS 9200 may have a length of about 20 to about 30 mm, a width of about 8 to about 12 nun, 
and a height of about 9 to about 11 mm. Although the position sensor 91 illustrated is a linear 
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In one embodiment, many analyte detecting members216 can be printed onto a single 
scaffolding 224 which is then adhered to the disposable device 222 to facilitate manufeeturing 
and simplify assembly, the analyte detecting members 216 can be electrochemical m nature. 
The analyte detecting members 216 can further contain enzymes, dyes, or other detectors which 
react when exposed to the desired analyte. Additionally, the analyte detecting members 21 6 can 
comprise of clear optical windows that allow light to pass into the body fluid for analyte 
analysis. The number, location, and type of analyte detecting member 21 6 can be varied as 
desired, based in part on the design of the "disposable device 222, number of analytes to be 
measured,, the need for analyte detecting member calibration, and the sensitivity of the analyte 
detecting members 216. Wiclring elements, capillary tube or other devices on the disposable 
device 222 can be provided to allow body fluid to flow from the disposable device 222 to the 
analyte detecting members 216 for analysis. In other configurations, the analyte detecting 
members 216 can be printed, formed; or otherwise located directly in the disposable device 222. 

The disposable device 222 can include a plurality of cavities 226. Each penetrating 
niember 214 may be contained in a cavity 226 in the disposable device 222 with its sharpened 
end facing radially outward and may be in the same plane as that of the disposable device 222. 
The cavity 226 may be molded, pressed, forged, or otherwise formed in the disposable device 
222. Although not limited in this manner, the ends of the cavities 226 may be divided into 
individual fingers (such as one for each cavity) on the outer periphery of the disposable device 
222. The particular shape of each cavity 226 may be designed to suit the size or shape of the 
penetrating member therein or the amount of ,space desired for placement of 4 the analyte detecting 
members 216. For example and not limitation, the cavity 226 may have a V-shaped cross^ 
section, a U-shaped cross-section, C-shaped cross-section, a multi-level cross section or the other 
cross-sections. Theopening through which a penetrating member 214 may exit to penetrate- 
tissue may also have a variety of shapes, such as but not limited to, a circular opening, a square 
or rectangular opening, a U-shaped opening, a narrow opening that only allows the penetrating 
member 214 to pass, an opening with more clearance on the sides, a slit, and the like: 

The use of the sterihty barrier 220 can facilitate the manufacture of disposable device 
222. For example, a single sterility barrier 220 can be adhered, attached, or otherwise coupled to 
the disposable device 222 to seal many of the cavities 226 at one time. A sheet of analyte 
detecting members 216 can also be adhered, attached, or otherwise coupled to the disposable 
device 222 to provide many analyte detecting members 21 6 on or in the disposable device 222 at 
one time. During manufacturing of one embodiment of the present invention, the disposable 
device 222 can be loaded with penetrating members 214, sealed with sterility barrier 220 and a 
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not interfere with the sterility in an adjacent or other cavity 226. Additionally, the disposable 
device 222 can include a moisture barrier 228. 

The plurality of penetrating members 214 can be at least partially contained in the 
cavities 226 of the disposable device 222. The penetrating members 214 are slidably movable to 
5 extend outward from the disposable device 222 to penetrate tissue. The cavities 226 can each 
have a longitudinal opening that provides access to an elongate portion of the penetrating 
member1214. The sterility barrier 220 can cover the longitudinal openings. The sterility barrier 
220 can be configured to be moved so that the elongate portion can be accessed by a gripper 
without touching the sterility barrier 220. 
10 While the invention has been described and illustrated with reference to certain particular 

embodiments thereof, those skilled in the art will appreciate that various adaptations, changes, 
modifications, substitutions, deletions, or additions of procedures' and protocols may be made 
without departing from the spirit and scope of the invention. For example, with any of the above 
embodiments, the shield or other punch maybe adapted for use with other cartridges disclosed 
15 herein or in. related applications. With ainy of the above embodiments, the methods time may be 
measured from when the user touches the carrying case or touches the housing (if the device is 
not being stored in a carrying case). 

The publications discussed or cited herein are provided solely for their disclosure prior to 
the filing date of the present application. Nothing herein is to be construed as an admission that 
20 the present invention is not entitled tp antedate such publication by virtue of prior invention. 
Further, the dates of publication provided may be different from the actual publication dates 
which may need to be mdependenUy corifirmed. All publications mentioned herein are 
incorporated herein by reference to disclose and describe the structures and/or methods in 
connection with which the publications are cited. 
25 Expected variations or differences in the results are contemplated in accordance with the 

objects and practices of the present invention. It is intended, therefore, that the invention be 
defined by the scope of the claims which follow and that such claims be interpreted as broadly as 
is reasonable. 
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detectingmember; - ^ ^^^^^^^etome^, 

(c) measuring ^ analyte ^. wherein steps (a) through (c) < 

2- Theme&odofcJaiml.furft^conmrising: 
dispJaymg the anafyte level to the user 

3: The method of claim 1, further comprising: ' 
storing a value of the analyte Tevel. 
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WO 2006/072004 PCT/US2005/047480 

19 

9. The method of claim 1 * wherein steps (a) through (c) are performed without a 
separate step of apply blood to a amialyte detection member after lancing. 

10. : The method of clabcn 1, wherein step (b) is performed without rnilking a wound.. 

■5 . 

11. The method of clahrn l, wherein step (b) is performedusingatleast oneof a 
penetrating member driver selected from, spring based, electro-mechanical based, magnetic 
driver based, and nanomuscle based. . 

10 .12. The method of claim l,wheremstep(b)isperfomedwi^ 
depth of penetration. 

.13. The method of clahra 1 further comprising: 

. returning the device to a storage condition without having to dispose of a used 
15 * penetrating member or used analyse detecting members. 

14. Themethcd of clahra 1 wherein the device is ready for the next lancing event 
without having to dispose of the used penetrating member or the used analyte detecting member. 

20 15. The method of claim 1 wherein a time from pressing an on button of the device to 

lancing and measuring the analyte level is no more than 1 0 seconds. 

16. A method of analyte measurement by a user using an analyte measurement 
device, comprising: 
25 (a) making a decision to test; 

(b) presenting a penetrating member and unused analyte detecting member of the analyte 
measurement device into an actives position; 

(c) firing the penetrating member to prick the skin and bring a fluid sample to the analyte 
detecting member; 

30 (d) measuring the analyte 1 evel, and 

wherein steps (a) through (d) occur in no more than 1 minute. 



e 
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(») tag a fluid sanpfe 10 lijc uM, detect™ ■_. .' 

21. The method of claim 20, further comprising: 
displaying the analyte level to the user 

22, TJ-i^rf^^^,^,^^ 
storing a value of the analyte level. 
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.25. The method of claim 20, wherein blood is applied to an analyte detection member 
during lancing. 

. 26. The method of claim 25, wherein the application of blood to an analyte detection • 
member during lancing occurs without removal and disposal of penetrating members froni the 
analyte measurement device. 

27- The method of claim 20, wherein steps (a) through (d^ are perfonned without a 
separate step of apply blood to a analyte detection member after lancing. 

28. The method of claim 20, wherein steps (b) and (c) are performed without milking 
a wound.. . 

29. The method of claim 20, wherein steps (b) and (c) are performed using at least 
* one of a penetrating member drivers selected from, spring tased, electro-mechanical based,. 

magnetic driver based, and nanomuscle based. 

30. The method of claim 20, wherein step (c) is performed with controlled velocity, 
and depth of penetration. 

31. Themeti^ofclaim20,fur^^ 

returning the device to a storage condition without having to dispose of a used 
penetrating member or used analyte detecting members. 

32. The method of claim 20, wherein the device is ready for the neat lancing event 
without having to dispose of the used penetrating member or the used analyte detecting member. 

, 33. The method of claim 20, wher ein a time from pressing an oh button of the device 
to lancing and measuring the analyte level is no more than 10 seconds. 

34. The method of claim 1 4 wherein there is no disposal of a used analyte detecting 
member and a used penetrating member after each lancing step. 

. - - * ■" * • . 

35. The method of claim 20,.wherein steps (a) through (d) are performed without a 
disposal or handling of waste step. 
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